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I declaration under 37 C.iH, 1.132 OF BUVIAL V. TIIAKKAR 

I, Bimal V. Tliukkar, hereby declare that: 

1 . I received a B.S. in Chemistry from the University ot'Bombay, India in 
1982, a B.S. in c:hemical Engmeering from Northwestern University in Evanslon. 
Ittinois in 1985, and a Ph.D. in Chemical Engineering Irom the University of 
Minnesota in Minneapolis, Minnesota in 1991. My graduate studies focused on 
polymer surface science. 

2. I ani an employee of 3M Company {"3M"). 3M IPC, the assignee of 
I the above-identified application, is a subsidiaiy of 3M. 3M is also the exclusive 
; licen.sBe of all patents owned by 3M IPC. I have been an employee of 3M since 

June of 1991 . From June of 1991 through the present, I have been working in 
Traffic Satity Systems Division, and I have continuously worked in the area of 
pi-esRure sensitive adhesive formulations and silicone release liners. My current 
title is Senior Research Specialist. 

3» I identified EbecrylQS) 3720 Bisphenol A Hpoxy Diacrylate, commercially 
available from Cytec Sui-fece Specialties, Inc., Smyrna, GA, (hereinafter "Ebecryl 
3720"X as a material that has botli acrylate and epoxy functionality and, to my 
knowledge, that does not include other monomers. Tlie product literature for 
Ebecryl 3720 is attached to tliis Declaration as Exhibit L 



PAGE 8/25* RCVD AT 11/2120065:02:50 PMIfastem Standard Tif^^ SVR:USPTMF XRF^18 ' DHIS:2738300 ' C5ID:651 736 451 7 ' DURATIOH (mni-ss):09-06 

BEST AVAILABLE COPY 



2006-NOV-02 05:03 PM 3M 6517364517 9/25 



4. Pages 2 1 6-2 J 7 o{ Adhesion and Adkesives Technology, An Introduction 
states that "The Pressure-Sensitive Tape Counoil has defined pressure-sensitive 
adhcsivcs as materials with the following properties: 

1. Aggi*essivc and permanent tack 

2. Adhei'es with no more than fmger pressure 

3. Requires no activation by any energy source 

4. Has sufficient ability to hoid onto the adherend 

5. Has enough cohesive strength to be able to be removed cleanly 
trom the adherend." 

(Alphonsus V. Pocius, Hanser Publishers, New York, 1.997 at Chapter 9, pp< 216- 
217, Paragraph 9.2, quoting Tay/ Mt^thods for Pressure Sensitive Adhesive Tapes 
(1994), Pressure Sensitive Tape Counoil, Chicago, IL). A copy of the quoted 
portion ot Adhesion andAdhesrves Technology, An Inlrodiwtion is attached to this 
Declaration as Exhibit II. 

5. The l^ressure-Sensitive Tape Council has at least one test that is useful 
in determining whether and to what extent a material is a pressure-sensitive 
adhesive. This test is referred to as the PSTC Test (Pressure-Sensitive Tape 
Council Test). 

6. The PSTC Test was replaced by the ASTM Test Method D 3654 test 
(sec the attachc<l Exhibit m at paragraph 1.2.2, which is a copy of the ASTM. Test 
D 3654). 

7. In order to determine whether uncured Ebercryl 3720 satisfies the 
requirement that the material have "sufficient ability to hold onto Uic adherend,'* I 
employed ASTM Test Method D 3654 entitled "Standard Test Methods for Shear 
Adhesion of Pressure-Sensitive Tapes" (see Rxhibit 111). 

8. The Shear Adhesion to Standard Steel Panel Test (Procedure A of 
ASTM Test Method D 3654) involves applying "[a | strip of tape ... to a standard 
steel panel under controlled roil down. The panel is mounted vertically, a standard 
mass is attached to the free end of the tape and the time to failure is determined." 
(Sec page 2, Section 3.1 of Exhibit EI). 

9. I prepared two samples by cutting two 12.7 mm wide by 10 cm long 
strips of 3M™ Diamond GradcT" VIP Reflective Sheeting Series 3990. I applied 

^2- 
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j 2-3 drops of Ebeci-yl 3720 to the non-retroTeflective side of a 12.7 mm fay 12.7 mm 

! area at one eiid of each sample. Each sample was placed on a new 2 inch squai'e 

i 

Stainless steel panel such tliat the 12.7 mm by 12.7 mm area onto which the 
Ebccry! 3720 had been applied was in contact with the stainless steel panel and was 
aligned in the center and at the bottom edge of tlie stainless steel pane). Contact 
between the F.becryl 3720 and the panel was established using one back and forth 

i motion with a 2 pound rubber roller. The portion of each sample extending below 

i 

the stainless steel panel was folded back on itscLTto form a loop and secured with a 
staple as is shown and described in Figure 1 of AS'IM Test Method D 3654. 

i 

10. The first sample was placed vertically on a test fixture as is shown and 
described in Figiu^ 1 of AS'IM Test Method D 3654 (Rxhibit III). Within 30 
minutes, this sample slid off the stainle-ss steel panel before the weight was 
attached to the sample. 

i 

1 1 . The second sample was placed horizontally on a countertop and was 
conditioned tor 24 hours at room temperature and about 50% relative humidity. 
After 24 hours of conditionmg, the second sample was placed vertically on a test 

! fixture as shown and described in Figure 1 ot'ASTM Test Method D 3654 (Exhibit 

ni). A 1000 gram weight was attached lo the looped end of the sample. The 
sample fell off the panel immediately. 

12. In summary^ the results of the above tests were that the first sample slid 
off the panel before the weight was applied and die second sample slid off the 
panel immediately upon application of the weight. Commonly recognized 
pressure-sensitive adhesives tested under the same conditions as detailed in above 
arc capable of holding Ihc weight for hundreds to thousands of minutes before the 
sample separates fi-om the steel panel. Consequently^ Bbercyl 3720 does not satisfy 
the I^essure-Sensitive Tape Council's requirement that the material have 
"'sufficient ability to hold onto the adiierend" and thus uncured Eberci^l 3720 does 
not qualiiy as a pressure-sensitive adhesive. 

t 

j 13. llie Ebecryl 3720 product literature states that the U V or HB cured 

Hbecryl 3720 product has "(h]igh surface hardness" and lists under " fypical Cured 
l*roperties" a Tensile strength of 1 1,000 psi. 1 1 ,000 psi converts to 7.6 * 10** 
dynes/cm". The Dahlquist criteria described in the Handbook ofPressitre Sensitive 

-3- 
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Adkesives Technology, D. Satas, 3rd ed. Page 191 (1999) (attached as Exhibit IV) 
stat&s timt '"Dahlquist's criterion suggests that the compressive moduhis ofa 
pressure sensitive adhesive cannot t^xceed 10^ dynes/cm^ in the time frame of the 
bonding process.^ Consequently, Ebecryl 3720 in the cured state does not qualify 
as a pressure sensitive adhesive. 

14. In summary, Ebecryl 3720 is an acrylic baj!ed e]X>xy material not 
including other monomei'y, and Kbecryi 3720 does not qualify as a pressure- 
sensitive adhesive in either its uncured or cured form. 

15. f declare that all statements made herein are of my own knowledge, are 
true, and that all statements made on inlbrmation and belief are believed to be true. I 
fLiither declare that these statements were made with the Icnowledge that willful, false 
statements and the like so made arc punishable by fine or imprisonment or both, 
under 18 USC 1001, and that such willful, false statements mayjeopaixlize the 
validity of the patent application or any paUsnt issuing thereon. 






MAD0n1^1\4, SCHROEDER C 



f Minnesota ^ 

My Comnfesion Btn'rea Janueyy 31, 201q ► 



Notary Public 
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CYTEC 



EBECRYl® 3720 

Bisphenol A Epoxy Diaaylate 



iNTRODUCnOW 

EBECRYl^ yTTS^ is a bisphenol A epoxy diacrylate that is the 
inclustrv standand in performance and consistertcy. It exhibits 
light color and fast cure response. Films of EB&:RYL cured 
via exposure to uUraviolet light (uv) or electron beam (£R) 
derTK)nsti"ate high surface hardness, gloss and excellent diemical 
rusistdnoe. RBECRYI, 'STIQ Ms broad use in UV/EB 
applications^ sud: as inks, coatings, and overprint varnishes and 
offers Improved formulation stability. 

PERFORMANCE HMjHUJGHTS 

EBECRYLJn^ is diaracterized by: 

• light color 

• Fast cure response 

• Good stability 

UV/EB aired properties based on EBBCRYL 372D are 
diaracterized by the following performance p«)perOe9; 

• High gloss 

• i^:xcellentdwiical resistance 

• High surface hardness 

TTie actual properties of UV/EB cured products also depend on 
the selection oip other fbrmulHtion components such as reacbve 
diluents, additives and photDinitiators. 

SUGGESTED APPLICATIONS 

FOnrtUlated UV/FB alra^;le f;ruducfai containing EBECRYL 3720 
may be applied via direct or reverse roll; offset gravure, metering 
rod, slot die^ knifie over roll, air knife^ airtaln, immereion and 
spin coating methods, as well as screen printir-ig. BiECRYl 3720 
is recommended for use in: 
« Paper upgrading 

• Overprint varnishes 

• Screan Inks 

• Wood sealers 

- Fast cure coatings 

• Lamin^ng adhesives 

• Coatings for paper, paperboard, wood, chipboard and rigid 

plastics 



*££K:C??yi UV curable rtSijiS and Oligomcni is u n-glitcreJ tmdenEjrk of 
Cytcc SurPdUj Spcu'alb'cs Iric 

(1) SUhdanJ MidhCiCb or TesUnfi avaibllte upon rec|uesL 

{^) '\ hccrodcal dctcnnlntitton bc«<;d on ttn ond^Jted ollgomar. 

(3) UV CLred 125 p tnidc flms. 

{-1) DriTJTrVnCil bv Oynarriic: Hct^iantra) /^rwt/cis. 



SPECIFICATIONS SMl^*^ 

Color, Gardner scale, nnax. t»i-B 

Appearance 002-a 

Add value, mg KOH/gj rnax. oow. 

Viscosity at eS.S'^C, cP oi3-cc 

% Epoxide, max. ocs-M 

TYPICAL PHYSICAL PROPERTIES 

Density, g/ml at 25°C 
FufKajonailty. theoresscaF* 
Oligomer, % by weight 

TYPICAL CURED PROPERTIES^ 

Tensile strength, psl 
Elongation at breaks % 
Young's modulus, psl 
Qass transition temperature, ^C?^ 



Value 

2 

dear liquid 
2 

1500-2500 
0.5 



1.13 
2 

100 



11000 
8 

204000 
67 



Graph I 

Viscostty Reduction with Reactive Diluents 




20 30 ^ 

% REACTIVE DILUENT 



• CytKt SorfiiDi SpecteltiBS Inc. j 1950 Lakti Perk DtIvb^ SmymD GA StfflSO | Phone 800-433-2873 | Fax 678-255-4fi99 • 
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CYTEC 



viscosmr reduction 

Gfaph I shows tl-ic viscosity reductiori of EBECRYL 3720 wtih 1,6- 
hexanediol cfiacrylate (HDODA)t'^ isoborrwt acryiate (IBOAy>, 
trimetlTytolpropane triaoylate (TMPTA-w/^, and trlpropylGno 
glycol diacrylate (7TU>GDAy*\ Although viscosity reductioa can 
be achieved with nanieactivD solvent^ reactive dlluonts are 
prefered because they are essentialJy 100 percent converted 
during UV/EB exposure to form a part of the costing or Ink, thus 
redudng solvent emissions. The specific reactive diluents used 
wni Influence porfonnance propQrtlos sudi as haridno<s and 
flexibility. 

Graph II illusb ates the change in viscosity of EBEQiYL 3720 with 
Incneasing temperature. 

Graph II 
EBECRYL 3720 
VIscoshy v& Temperaturd 



1 



40 eo 60 
TEMPERATURE CC) 



(1} PmAich nf Cytnr Surfsct! fiptaitlfieK. 



STORAGE AND HANDLING 

Bofom using CBCCrYL 37?0. consult the Material Safety Data 
Sheet for additional information on hazards, handling 
procGclures, and recommended protective eciuirxnent, 

'ihe maximum recommended storage temperature for EBECRYL 
3720 ts 3S**C (100*F). High temperature and fire concDtlojis can 
cause unojntrollfid potymerliatlon with rapid evolution of heat 
and pressure rise, which may result in violent mptune of tlie 
Storage tenks or contenners. Never store in direct sunlight or 
adjac^ to heated compartments. Containers should be kept 
dosed dfKl dwciy from oxidizing agents, addsr alkalies, 
peroxides, free radical initiators^ photosensrtj2ers, rust, and x-ray 
or uitravkilet rddiation. Procedure that displace oxygen from 
the material, such as sparging with nitrogen, should bo avfllfJerJ. 

PRECAUTIONS 

Avoid contact with skin and eyes and breathing vapors. Contains 
materials tiiat may cai^ inritation to the eyes and skia 
Sensitization rnay occur. Sgn irritation may not occur 
immediately aixl contact may go unnoticed for up to 48 Iiours. 
Solvents should not be used to dean skin because of increased 
penetration potential. Contaminated dothing, shoes, belts and 
other leather goods sttould be removed Immediat^y. Incinerate 
contaminated leather goods, induding shoes. Wasli 
contaminated clothing thoroughly before reuse. 

Please refer to the Cytec Surface Specialties Guide to Safety 
and Handling for additional Information on the safe handling of 
aaylates 



• C\t€C surface Specialties Inc. | 1950 Lake Park DrJvc, Smyrna GA 30030 | Phone 800-433-2873 | Rix 678- 2SS 4600 - 
TRdQnwf k Nolito! ihc & rndicMcs ? Koolsmred ntidemark in tha Unicsd stacas. and the « * mcatES a Traaemam tn me unnea satES. ttk niartc may aia> He registered, me 
sub;ect or apisiiicauan tat redrstrslhcui, or a iradeniEjk in otit±r uouii/its. 

Notice: Cytcc SurfBcc Specialties tnc. In own rvimo and on behalf Its artttated companlei (hereltiatter 'Cylec Surtace Epedames^ dedJw any Dattilly wtih respect to trie use 

nB<te by any mWl patty of tJre birormatSon contained TTie Ihrormalkit Conlalil^ itcioti K^nseFiS Cytct Sa^aca SpetblHi-:' hesi Itmviter^ thcnion unthmit cnns*ib*ing xfff 

esaprcsK cir in^fr^ giLTTonlcc « wnr^nt/ xjf noy Wnri (including ^wt not Hmtocd Xo, rcQartIng ttra nccunKy, tho conipt€teness w relevance oT tne data set out tierein). Q^tec Skirl^ 
SpedaJtles Is the sole ovmEr Of autJwrtaad user of tne fcitellecna] property rignu relalirvg Id IDe informaliDn communitaha]. iti(bnrfi*iufi ndafinii In the une afttic pmdijctn fc 
c^wcn far infarmslan piiqxiscs; only. Ho 9ii!«ntflttt nr Miminty b prtwidciri thciT, thc prqrfvtt \s 9d«}ptcd tO thc clfcnt^ Spcdflc ISe. The dlent should parOomt ItS twm tS^ XO 

detsimlne the suoablltty xcr a partlcifer purpose. The nnat duks of use or a pr«]uct remains U» sole respojulbiniy of ttie dent. 
© 2006 CytKc Surfso- SpcctBHitii: Inc. All rights reserved. 
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The Autliot; 

Dr. Afphonsia V. Fctcms, 445 Ilighpomt C\irve, MaplcwoO<^. M.N 55119, XJ.S.A.; or c/o 3M Adhesive 
'JcchnQlogicrs Center. DM Center^ St. PjluI, MN 55144-1000, U.S.A. 

Dislribviccd in tlic U.SjV. arid ir Caaada by 
HaQsei'/Gardncr )*ub)KaTioi]S, Inc. 
6600 Clough Pike, ancimiafi, Ohio 45244-40S;0» U.S.A. 
Fax: (513) ^27-8950 

Vhnnc: (513) 527-8977 or 1-800-950-3977 

Disti'ibuttsd in all other COunlrica hy 
<*:arJ RansCi Verlag 

Postfacb 36 (M 20> 81631 MOnchcn, Cj^imany 
Pax: -1-49 (89) 98 VI 

'llic use of gencml dcRpriptivc iiaines, Utidein&jks, etc, in tbiij iniblicatLon^ even if the foiiiier aw not 
especially idcT\tjtied. is ui>l to be taken as a siga that SUCb uftineS, us understood hy the Trade Marks and 
Mcroliaadise MarJcw Act, may accoidiiigly be used freely by anyone. 

While the advice and uifofinaiion in Ihia book are bclicvcrl to br. true and accurate at tic dale of going to 
piBsa, nciTl>cr the author nor the editors nor the publisher can nccept any lejial responsibility for any 
cxrots Or omiiisiora that may be made. The publisher makes no warranty^ pocpi'css or implied, with i-espect 
to the material contained herein. 
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9 The Chemistry and Physical Properties of 
Elastomer-Based Adhesives 



9,1 iDtroduetiun 



or the classes of adhesives, elastoirier-ba-^ed adhesives are probably the most familiar 
to the coasumer. Many of the baby boom generation remember solvent-thinned, 
robbei- based paper adhc^nvcs nsed for eiemenlary school projects. Many of the 
pieces: of fiimiture we have in oiu hoirics and ofi&ces are laminaleii wood. The 
adhc^-ive used for lamination is nuist often based on an elastomer. Probably the 
most widely recognized elastomer-based adhesive is coaled on a backing and used 
as a pressure sensitive adhesive tape. In this chapter, the chetnistry and physical 
projTcrties of pressure-sensitive adhesives as well as other types of elastomer-based 
adhesives" is discussed. I'he phy^ncal properties of pressure-sensitive adhesives is 
emphasized as these demonstrate many of tlie concepts discussed in this booV. OfJbier 
elastomcr-ba8e(l adhesives are discussed in terms of theii* cheniiatry, becanse fiinda- 
mentfil information on these materials is limited. 

The objectives of this chapter include the development of an understanding of 
tiie chemistry of das torn er-based adhesives. Knowledge of the parametern necessary 
to formul-dtc this type of adhesive and an appreciation of the test methods evaluating 
piic.ssuTe-sensitive adhesives should be gained. Most important is tJbie discussion on 
how the dynamic mechanical properties of pressure-sensitive adhesives ai-e related to 
tlieir mechanism of action. 



9.2 Pressure-Sensitive Adhesives 



The Pi-essure-Sensitive Tai^e Council [1] has defined pressure-sensitive adhesives as 
materials with the following properties: 

1. Aggressive and permanent tack 

2. Adheres with uo more than finger pres.<iuu; 

3. Requires no activation by any energy source 

4. Has soITiCient ability to hold onto the adherend 

5. Has enough cohesive strength to be able to be removed cleanly from 
adherend 



111 
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The above definition of a prt^.s-suj-e-sensitive adhesive (PSA) includes some con- 
cepts yet to be discussed but that, are extremely iraportani for tbis class of materials. 
The property we firsl notice aboiit PSAs i« their lack. We know what t^^ck feels like 
but how do we descril^e it and, for that matter, how do we gcntn ate materials with 
tack? Tack is generated by adding certain low moleci\lar weight materials to elasto- 
mers in a process called iackification. These tackifiers, because of their low molecular 
weight, decrease the cohesive strength of the elastoTner. However, a PSA must have 
tack mid sufficient cohesive strength to hold two things together. In this section, we 
see how a balance of properties i.s generated so that a PSA corabmes these seemingly 
mutually exclusive properties to yield a mateiial with '^xufhcient ability to hold onto 
the adherend" as well ai; *'be cleanly removed from the adherend." 

For tJie most part, PSAs are iLScd in coaled form as tlie adhesives m pres.snire- 
scnsitive adhesive tape.3 (PSA'I's). Th^xt is substantial technology associated with the 
manufacture of pressn re-sensitive tapes but much of the uiformatitm regarding 
PSATs is proprietary to ihn^e companies which manufacture them. Tlie information 
about manufacturing doc? not yield more understanding as to hnw these matcvials 
perform aiid therefore, it is not disciLssed in tfiis book. 



9.2.1 CLemistiy of tlie Base Resins Used in PSAs 

A large variety of elajitcmTers have been used as PSAs. The fufit material to gain 
widespread use wa$ a natiu'al rubber-based adhe.sive. Natural rubber is poly(c75<- 
isoprene) and is obtained from the Hevea rubber plant as a natural latex. The 
structure of poly(c/>isopn:nc) is shown in Fig. 9.L The latex, is coagulated and then 
the rubber is \isually sm<iked to ehminate bacteria and funsi wliich can de£;rade the 
rubber before it can be processed, Tlie PSA manufactiu'er receive.? the natural 
rubber as a slab c?f smoked material which is often worked meehanically to reduce 
its molecular weight. The mechanically worked rubber is then dissolved in an 
appropriate solvent, mixed with the tackifier and coated or othei'wisc packaged. 
Natural rubber-based PSAs aiT^ still used in a number' of PSA.T applications includ- 
ing ma^ikinfi tape where they exliibit excellent reinovabihty after pamting and 
baking. One of the primar7 atuibutcs of natural rubbpj:-based PSAs is their low 
cost, but they also are used extensively because of their- high peel strength when 
properly fonuulated. I he properties of natural rubber'- based PSA lead to most of 
the discussion on PSA perfomiance, which follows in a later section. 

Nntural rubber-phased PSAs were the basis for all of the early PSA products. 
However, these adhesives had one primary flaw. Because of unsaturatioii in the 
backbone of the base polymer, the adhesive had a noticeable tendency to yellow 
and to crosslink, thus becoming brittle. The problem could in some ways be 
amehorated by tlie addition of antioxidants^ but, in general, natural ntbbei--ba.<;ed 
PSAs were unstable to long term exi^osm-e to the cnviromnent. Tiiis problem led to 
the introduction of a number of new base resms which did not suffer from these 
deficiencies. 




m 



m 
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EXHIBIT m 




Designation: D 3654/D 3664M - 05 



Standard Test Methods for 

Shear Adhesion of Pressure-Sensitive Tapes^ 

Tbis steuidcrd ia bsocd untter tfie fixed designation D 3654/D 3654M; Ac Mmbcr immcdicccly foil owing the designation indicatcfi the 
yasjt of anginal udoptitm nr, in tli& caso of rovlximi, the year of last ruvixion. A iiuitilier ii; |iin*[iilifise:t irict:i:::iittfi Dtd ynir oi list 
reiippaivBl. A snpcrscripl rpsibn (<;) indiwlFK nn rtfiloriiiJ ctumgc since the last rrvinon or raipprovfll. 

Tfiis standard has been approved , for ns9 by agmdas cfrftf Dfpomnent qf Defense. 



1. Scope 

1.1 This test methcxi covers procedures for d&tennming the 
ability of piossurc-scnsitivc tapes and UibcJs lo rtMnain adhered 
under coosroju load applie<l ixiraliel lo tlie surface of che tflp& 
and inibstratB. 

1.1.1 Procedure A incaauros the 3hciii tidhcsion whcji ap- 
plied to a vertical standard steel pane). 

1.1.2 Procedure B measures die shear adhesion when ap- 
plied 10 verCic^ftl panol oovc^red with NIST SRM 1810A 
standard fiberlioand. 

J. 1.5 ProKcdurc C Tncasuxcs the shear adhciiion when ap- 
plied to a vertical paiie! covered with q tiberboaitl as defined by 
Comibc Europeen de Normalisation (CEN). 

1.1. 'I Procediiro D mcasun^ shoiir adhesion wh&n applitxJ to 
a verricat panel covered with a fil^erboard agreed npoi> by the 
buyer and seller. 

1.1.5 Procedure E.mcaiftjros shotir adhesion of lilamenL 
reinforced tope wlien applied to a horizontal standai'd stsel 
panel 

1.1.6 Proccdvtrrj F measures shear adhesion of h filament 
reinforced tape when applied to a hori7.onTal panel covered 
with NIST SRM 181 OA standard fiberboard. 

1 . 1 .7 Procedure G nioasiiros the abcta* adhesion of a (ilanicnl 
rehifoTced tape when applied to a horiT'.ontal panel covered 
with a iiilandtuxl Hbciboaid dcHrcd by CEN. 

1 .1 .8 Pixicedure H measures tbe sbeai' adheeJon the same as 
I-*rooednre A except the test is conducted at an elevatixl 
temperature and aflor a iO-rain dwell lime at the elevated 
temperamre. 

1.2 These pioccdurcs provide a means of assessing the 
ujiiloimity of tlie adht;siveol a given type of presaure-aenfiitive 
tape, usualiy tapes used for packaging ai^lteadon.<;. 'J'be 
assessment may be within a roll of tnpe, between rolls or 
pix>ductinn Iocs. 

1.2.1 Variations in die tape backing and adhesive aSbct the 
response; Clterefore, tbcsc procedures cannot be used to pin- 
point the specific eause(s) of nonunifbrmity. 



' 'nns iwl Tnclhort is uwicr ih« juriadiclion of ASTM Comminw DIO on 
Piiclcaging imd is the diiect rcsponaJbility of Sobcomnuttec D 10.14 on T^pcs ond 

aTrrcm ediUon cipprov«J ApiiJ I. 2000. Pubhsticd April 2006. Oiiginally 
approved in 197a. Lsxt previous cdJiloti apjrrovtiti In 2002 as D ?6.i*Vf> 3ei.VlM -02. 



1.2.2 This lest method is intended lo replace APERA 4012, 
CKN 1943. and PvSTC (see 7,2). 

1.3 The values stated in eithei' ST units or ineli-pound units 
are lo be regarded separately as standard. The values slated in 
each syBteju are not be exact equivaletits; therefore, each 
system shall be used independently of the otlier. Combining 
values from the two systems will result in non-conformance 
with the Rtandard- 

1.4 This standard does not purport to address all of the 
.t^fftly concerns, \f any, fiatiociaied with Us ix-vk. // (he 
responsibility of the user of this sT^ttdaid to establish appiv - 
prime safety and health practices and determine the applic-a- 
hility of regulatory limiUitiOnS prUyr to 

2. Referenced Documents 

2.1 ASTM Standards: ^ 

A <?GG Specification for Annealed or Cold- Worked Austen - 
idc Stainless Steel Sheet. Strip, Platie. and Flat Bar 

D3715/D3715M Practice for Quality Assurance of 
I^ressure-Sensirive 'f&pes 

D 4332 Practice for Conditioning Containenj, Packages, or 
Packagijig CoraixmeiUs for Tbsting 

D Sl^OfXy 57S0M Guide for Wlddi and Length of Pressure- 
Sensitive I^pe 

B.I 22 Practice for Calculating Sample Si^e to Wmare, 
With a Specified Tolerable Error, the Average for a 
Charticlerislic of a Lot or Process 

2.2 AFERA Standard; 

APERA 4012 Self Adhesive T^pcj - Measurement of Static 
Shear Adhesion^ 

2.3 cm Stofidard: 

EN 19^-3 Sclf-Adhesive Tapes — ^Measurement of Static 
vShear Adhesion'' 



* I'urr rcfcmiccci A^TM slumUtrO^ visil ihc Ab'TM wcbsitr, wwiv,i&'lm,or|r. or 
contsjct ASTM Qiztonicr Service at ficivlocQ'asim.ot^. Foi' Aunaci Book of ASTM 
.f(funZq/)d!r VOlUitid infoniiattori^ fbfur ti) Die .'ttutiilard'.t l>jcv:menl SUriititiiry piyftj On 

the ASTM website. 

^AFERA (A!tsoelat{An du Fabrk&itts £u)0|)e^i db l^uliiiiift Autx>-Adltcj::&), 
LAM. Iniiii Copes vnn Cnncnburch 79, NL-2S58 EW„ the Hnguc, the Nclbertonds. 

* EN (Bnropcan Konn). available fiom COMTTE Eu(Y>pcen dc Noimalisociott, 

CEN Rua (lu .Sl:wwrt. .36, H-1050» Htii5!CeIs. IWlKi"fT»- 



Ctjpyrfghi 0 AUIM tntwvsfloosi, 100 B«rr HwDor Oitva. PO Box C700, West OonKwhocltan, PA 18429-2959. United Steia*. 



I 

Copyright by ASTM iufl {all jiglits i^erved); 
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EXHIBIT m 



D 3554/D 3654M - 06 



2.4 PSTC Standard: 

PSTC-7 Holding Power of Pressurc-.Sensitive Tkpes^ 

3, Snimuary of ITcst Method 

:ll rrocfiAure A, Shear Adhesion to Standard Steel 
Panel- -K strip of tape is applied to Q standarct steel panel under 
cotiu oiled roll down. The panel is mounted vertically, a 
standard mass is attached to Lhr. free end of (he tape and the 
time to faUuir- is determined. 

3/2 Procedure h, Sfutdr AdJiesian to a Starutard (NIST) 
Fiherboard — A strip of tape is applied to a panel covered ^vlth 
NTS'J- vSUM 1810a ftberboard und^r conlroUcd roll down, m 
piincl is mounted verticaJly, a standard mass is attached to llie 
tree end of the tape mid the lirac to failure determined, 

3.3 Procedura Q Shear Adhesion to a Standard CUN 
h^erboarfl — A sti'lp Of ta[;e is applied to a panel covered with 
the CEN standard fiberhoard under contcolle<l ix>ll down. The 
panel is mounled vertically, a standaixl mass is attached to the 
free end of the tape and tlie lime to faflurc is determined. 

3.4 Ptx>ce(iure D, Shear Adhesion to a Fiherboard with 
Comwlled Poll OowtJ — -The paoel is itiotintcij vertically, a 
standard mass is attached lo the free end of tlie tape and the 
time to failure is determined. 

3.5 Procedure E, Sh^ar Adhesion to a Standard Steel 
Panel — A strip of filament reinforced tape is applierl to fl 
standaiti sreel panel with a 120° bond at one end with 
controlled roll down. The par>el if] tno^mted horizontally, tape 
side op, with the free end of the tape allowed to hang veiticaMy 
over the rounded end. A scaiidat-d mass is attached to the ft-ee 
end of the tape and allowed tn act for tbe spjecilial time. 

3.6 Procedure P, Shear Adhumn of Filament Reinfvrced 
Tape lo a SUmdard (NIST) Fiberhoard—K strip of filament 
reinfoi"ced tape is applied to a panel with a 120° bcnd» covered 
with NIST SRM 1810A standai-d fiberboard under controlltxJ 
\x>\\ down. Tlte panel is mounted horizontally, tape side up, 
wirii die free end of the tape allowed to hang vertically over the 
round end of the panel. A standaixl ma-s^ is AUaclied to Ihe free 
end of the cai>e and allowed (o act for a specified time. 

3.7 PntcetUtre G, Shear Adhesion of a Filame/tS Heinforc^d 
Tape to a CEN Standard Fiharbaard—A strip of filament 
reinforecd tape is applied to a panel coverecl with CEN 
standard fiherboard under eonuollcd roll down. ITie panel is 
mounted horizontally, tape side up, with the free end of the tape 
tdlowcd to hang vatieally over the round end of iJie panel. A 
standard itia^s i« auoched lo the free end of the- tape and 
allowed to act for d^e specified time. 

3.8 Procedure H —This piwedure is conducted as described 
in Pjcocedare A except the frst is conducted at an elevated 
temperature after a lO-min dwell linic fll ll»e elevated tcmpcm- 
Uire. 

3.9 f^Oi- Pi-ocedorxMi A, B, C, D. and H the preferred 
specimen size Is 12 by 12 nun [0.5 by 0.5 in.]. A specimen size 
of 24 by 2A mm [1 by 1 in.] may be specified. 



3,10 Hor Procedures B, F an<l O the specimen widlii shall be 
12 mm [0.5 in.}. For testing reinforced filament by Ptocedu/'e 
U, the width shall be 12 mm [0.5 in.]. 

4. Sigiiiticauce and Use 

4.1 Proceduiie A measures the abiWty of a pi^issui^-aensilive 
tape to adhere to a standard steel panel under constant stre.?.?. 
This mny or may rtot rchtle lo the ability of the tape to adhere 
CO othei' surfaces. 

4.2 Procedures B, C, and D may he iLsed to determine the 
shear adhesion of the tapes gt-jicrally used to close fiberboaixf 
boxes in packaging applicfltions. 

4 .3 Procedure D mcasunes the shear adhe.sion of a pnessune- 
sensitive tape to a nonstajidard fiherboard , Uncr board, corru - 
gated board, or other sui-faee.s which i.s agreed \i\K>n for testing. 
TIUs may be used to eomparc the shear adhesion of a tape to a 
particular fiherboard soxface or to compare the sheai- adhesion 
of a tape to a variety of fiherboard svirfaces, 

4.3.1 The surfaces of similar fiherl-joards may exhibit con- 
siderable variation between mills, bcscwccn batches from one 
mill, and within batches. 'HiU'e care Lu the clioiee of sample.*^ 
imd when comparing results between fiherboard surfaces which 
may ix>t l">e exactly tlie same. 

4.3.2 The precision of tests conducted on nonslaiidard 
surfaces may be diCTerent than that described in Section 13. 

4.4 Procedures E. R and G may be used to deteniiiite the 
abtliry of a iilamenl reinforced tape to hold when placed under 
constant stress. 

4.5 Pioccdure H may be used to compare the shear adhesion 
of tape applied to a standard steel surface and tested at an 
elevated temperamre. The use of a a elcvalcd Icmperulurc 
daring test tends to reduce the dui-ation of the test. 

5. Apparatus 

5.1 Specimen Cuttcr^'^'' — ^Thc specimen cutter shall hold 
two single-edge ra7or blades in parallel planes, a precise 
distance apart, to fonn a cutter of ejtact specimen width. Two 
critters, 12 mm [0.5 in.] and 24 mm [1 in.] cutting width, shall 
be available or appropriate aUernates, which will not cause 
edge damage. 

NOTB I — ^Tlie r2-nirn [O.S-in.] cuUcr shall consist of a 12-mm tt).5-in,3 
thick by ?-O0-inm fS-iii.] length uf utmuiTium bar Ktoclc 12-mra [0.5-in.j 
wide Tlic cdgc(! for aboiit 1^5 mm 15 iii.l fivtn one end shall be rounUed 
slishily to fwm a handle. The width of the bai* for 75 mm 13 in.] shaU b& 
rtariX>wed to cxacJy 12 mm [0.5 In.] Tninua the thickness ot' a ringlcwiri^e 
rawr (one of two nsed as culling cdBcs); The razor shall be held in 
poKitinn u«mg .?jde pjRt05. Thft dud of tlit cutlta shall be cut iiway al u 45*' 
miglc lu cjtposc the cutting edges qt one end cf die blades* The edges shall 
be separated by 12 0.10 mm [0.3 ± 0.005 in.J. The 24 imn f I in.] cuacr 



' PSTC (PrcasufO Scnsitivfe '[iipc !;iiiinril)» 400 N. MicbisaD Ave.. No. 2200, 



**nieM wJddis coiTe!t|j(iiid lu ihe primnry metric (Si) uniti dcactibed in Guide 
U ?7<iVl} Th«c so-collcd ^'modular mciric" onits ^cactuWy Att lutd 

throughout the woj jd. If It is dcslrabro m leni .tliiibUy cfinWeqi. witUhs C^or example, 
25 of 50 II tin) or^?nL!iTien:i per 8 A this should be noted per J 2. 1.0 and c&lcolatioiis 
pin- M.l miisl occount for the difTciciico. 

' Tlw .solo soun^i (if ^iip]j\y or ifiK apptmttus knoivn lo the committee £tf this time 
IS Oiem«iU;i»its JntcfiiiitionflJ, 9349 Hamilton Drive, Mcucor, Orf <li06i-lilS. If 
yoo nrc qwhtc of aJtciTiaiivc su]}|]l!unt. plea^a poviH« ih;? Inrormntion lo ASTM 
Tiuai'f^siIO'al HciiiI<iii,iricTS. Vmir commcQts will receive caxi^l cofutickraiion ai a 
meclint; of the rcaponsbJc technical ootiiinilud,' whicli ynu mny aucntt. 
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Eihall foWow the «amc dcsci iprion cTCepr rbe iw stock shall l)t> 24-iiiin 
[1-Ul] wide and shall be namjwcd to cxcctly mm [) in.] minus rl^o 
rhicloiess of a single edg* «iror. 

5.2 Dispensing System, for solveiUs, -suci-i as a wasi^ bottle, 

5.3 I'aueP-'^: 

.1.3 J Hor Procedures A, B, C. D» antl I-I. a 50 by 125 mm [2 
by 5 in.] not less than M mni C0.04:s m.J rJiickiiew 302 or 304 
Stainless slccl sheet with bright annealed finish in accordance 
witli Specification A 666. The Surfatx roughness height shall 
be 50 ± 25 nm f2.0 ± 1 ,0 aritlioi^ical a\'ftraee dcviHtiou 
ft oru a mean line. One or both of the panel ends fihalJ be ground 
to form a 90"^ angle with the pftnel surfncc. Panels showing 
stains, discolorations, or numepous scratches ai-e not nccept- 
oble. New panels sboulJ be cleaned before use as described in 
10. 1 » except with ten W95he,s of tbe final solvent. Between uses, 
the panels test surface shall be protected from 5Ci*atche.s and 
coniatiu nation, and the panels stored at conditions described in 
8.1. 

53.2 Kor Procednres B, T\ Oftd G, a panel as described in 
5.3.1 shall have a 12 ram [0.5 in.] lengdi atone end of tlie panel 
bcnl through an arc of 120** away from the test surface. 'I 'he 
radius of the curvature of the (ioishcU surface at the bend shall 
be 1,5 to 3 mm [/te to Vfe in,]. 

5.4 Rvllrr, inechanioally or htind-opcrntcd^''^ 

5.4.1 Aslcdrolkr S5 ± 2.5 mm [3.25 ± 0.1 in,l in diameter 
and 45 '± T.5 rtKtl [1.75 by 0.5 in.] in width, covered with 
nibber approximately 6 mm [0.25 in.] in thickness, havhig q 
Sliore scale A durometer hardoctRj of SO ± 5. The surface shall 
be a hrue cylinder void of any convex or concave deviations. 
The mass of ibc roller shall be 2040 ± 45 g [4.5 ± 0.1 lb]. 

5.4.2 No part of the apparatus shall increase the mass of the 
iT)Iler duriog nse. The roller shall ciove cither mcdiaoically or 
by hand at tiie rate of 10 ± 0.4 nu)V8 [24 ± 0,5 in/min]. 

5.5 Tasl Slwida and AncUlaiy Apparatus:^'^ 

5.5.1 Pix^edwesA, B, Q A and H —A test stand tliat shall 
hold the test i)flnel, with cape applied, at an angle of 0 to 2** with 
the vertical, so that when the mas? is acting on the test 
speciniw), no pcol forces will be cx&rtcd on the tape. 

5.5.2 Procedures £; C, and y — A t&st stand rhat will support 
the test panel in a horizonttil pltmc^ approximately 300 mm [1 2 
In.] above the work surface. 

5.5.3 C4<mp or Hook, that will allow attachnocnt of the mass 
to (he specimen, distributing the load equally across the tape 
spetiraen width. 

5.5.4 Tkst hiassasi 

5.5.4-1 f^rocAdunf-i A, Q A and H—Thc test mass shall 
be 1000 ± 5 g or other mass as specified. The u^ass of the 
clamp or hook, described in 5.5.3 shall be included as pait of 
the total mass. 

5.5.4.2 Prxff.r.ditres F, unci G— The test mass shall be 4.5 
0.2 kg [10 ± 0.5 lb] or odier ma.^ a.s specitied. The mass of 

the clanip ox tiook as described in 5.5.3 shall be included in the 

totd mass. 

5.5.5 Tiirun^ Syylt^ms', 

5,5.5. 1 Proecdia?c A. B> D, and H to measure tha inteival 
in minutes, l>etween the applicfition of Ihc load to the spceimeD 
ut\6 it% separation fruro the panel. 



5.5.5.2 Pnx;eduix?s £, and G. a .';uitable means of mea- 
suring the amount of slippage of Uic lapc Co 1 mm [/m. in.] on 
the panel after the ma-s-S has acted for 4^ h. 

(k Reagent Material? 

6. 1 Purily of Reaaents — ^Reagent grade chemicals shall be 
used in all tests. Otiier grades may be used, provided it is first 
ascertained the reagent is of sufficicndy higli purity to permit 
Its use without lessening the accuracy of the dctcrrainatior. 

6.2 SoivM.r- 

6.2.1 Any of the following solvents may be U3e(i for 
claaiiing. 

NoTB 9. Before sclectlnii or tisiuy these sdvenu; for clcaninjj tzat 
pancJa be sure rn read nn<I follow all precautioiis on tlw cheiuiCEU Muicriul 
Siifcly Datu Shccls (MSOS) and connult with Envimnmcnal, Htmltli siid 
Safety (KfS) Profb&iluiiEJs. 

6.2.1.1 Diat^ctonc alcohol iionresidual, technical grade or 
better. 

6.2.1.2 Methanol (95 %). 

6.2.1.3 Methyl Bthyl Ketone QAEK). 
(j.2.1.4 rt-Heptai^e. 

6.2.1.5 Acetone. 

6.2.2 For referee IcsLing, the fmal cleaning shall be with 
MEK or acetone. 

6.3 Cicawn$ Material, absorbent, .surgical finii7A, cotton 
wool, or tissue. To be suitable, materials must be lint free 
during use, al^sorbeni:, contain no additives (hat are soluble in 
the solvents listed in 6.2, and made exclusively from virgin 
maieriqls. 

7. Sampling 

7.1 Acceptance Sampling — Sampling shall be in accordance 
with Practice D 3715/D 3715M. For Procedures A, E, and H 
three replicate specimens shall be averaged in accordance with 
Section 11 fur each teat result lH>r Procedures B, C, U, and G 
five replicate specijnetis Sliall be averaged. No single value 
shall be considered as. reprei?entative ot the it)ll uud<ir test. 

7.2 Sampling for Other Purposes- The sampling and the 
number of test specimens depends on the purpose of tbe 
testing. Practice li 1 22 is recommended, ft is common to test at 
least live specimens of ii particular tape. Test specimens should 
be taken from several ix>Us Of a tPpf' an(3, whenever posuiblct 
among several production runs of a tape. ^Strong conclusions 
about a specilic property of a tape cannot be based on test 
rcsults of a single unit (lOll) of ptodliCt. 

8. Tfest Specimen 

8.1 Removal from Roll: 

8.1.1 Unwind and discard at lenst three but no tliore than sIa 
outer wiaps of tape from the roll before takmg specimens for 
testing. 

8.1.2 For Procedures A, E, and H, remove three specimens 
per sort>ple ix>ll for each teat to be performed. For procedures B, 
C, and G remove five specimens i>er roll for each test to be 
pej'formcd. Remove specimens from freely rotating roll at the 
rate of 500 to 750 mm/s [20 to 30 ioyitlin]. Where width or 
other factors ciutsing high adlierence to backing make it 
impossible to i-ejnove tbe Specimen at the prescribed r«tc, 
remove it at a rate as close to 500 mm [30 in. /mini aa possible. 
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8.2 Wlieii (he ttipc is wider Chan the specimen specified in 
the test procedniii, cut Ihe sptjciincn ming Ihc specimen cuttcr 
dcscribcd in ftom the ceiiner ot:' the of cbe etiip removed 
iTom Uift roll in Hucoidancc with 10. J . 

8.3 Apply Specimen wilhin five min after unwinding. 

8.4 Te^i Specimen SizjS'. 

8.4.1 JProcedures A. B, C D, and H, the test speciinens shall 
be n ± 0.05 mm [0,^5 ± 0,003 in.], Ororher widlb, specified 
(24 mm [1 in.] may be used) and approximately 150 ii^ni 13 in,J 
Jong, 

R.4.2 Vrocedure n, P. and O Spcuimons shall be 12 ± 0.05 
mm [0.5 ± 0.016 in.] in widdi and approximately 300 nuu [12 
in.] Jon£. 

9. Conditioning 

9.1 Condi dou rolls of tape in die stondard conditioning 
ntuiOSphcrc of 23 °C and 50 % relative humidity as described in 
Practice D 4,^32 For no than 24 h. Unices otherwUe 
specified, test at these conditions. 

9.2 Handle the paneJ as litrJe as possible to uiinimi'^e boat 
traosfcr from bands to the panel. 

10. Pmcedurc 

10. 1 For P^ocedul■e^i H, C, O, F aiid G, apply, by raeiins of 
n doublc-eoaled prcssure-senaidve tape, a piece of fiberboafd 
(see 3.3.2, 3.3.3, 3.3.4, 3.3.6 and 3.3.7) wider and longer than 
die width and length of the test specimen, centered at one end 
of the test panels (sea 5.3.1 and .5.3.2). 

NofTR 3 — ^TiOco car© tbai [be fiberboaitl upplied with ihe proper side 
up and with the fjjRm of the paper tJei'pendiculAr lo the long dinxliun of 
tlie lt$st pLicit}!. 

10.2 Procedure A: 

10.2.1 Pispeosft one of the solvents listed in 6.2.1 onto the 
ptuicl, wiping to dryness with fresh absorbent cleaning material 
(see 6.3), Repeal for a total of three washw with this solvent. 
Do not touch cleaned panel 8Ui'fJlces with liiigerA. Waniin}> — 
All operations with solvents should be conducted in a well- 
ventrlated bood. 

Ncau A — ^DiscunJ panels showing Rtain;, dt5colorfition» or many 
scratches. Duruig stojugc* pnntfli; should be protected from damQp.e oi' 
conc&miTiatioii. 

10.2^ Center the test specimen oo the 50 nun [2 in.] 
dimension at one end of the test panel and apply, without added 
pressure, to cover an area exactly 12 by 12 mm [0^ by 0.5 in.}, 
with tapcs It may be dcsii^bJe to ma.stc the exposed adiiesive of 
the free end of the speacuen. 

10.2.3 To prevent cutting of the specimen by the end of the 
panel during roll down, place another panel of The eame oi' 
.^lightly les-SCr thickiieSii and as wide as the cost panel, under the 
free masked end of die R|)ecinienL» and in cotiLHcl with the end 
of Uie panel prior to roll down. Roll down the test area twice h\ 
each lengthwise direction with tlie rubbcr-oovci-cd atccJ roHcr 
dcscribcd in 5.4. 

10.2.4 Individually prepare each specimer\ and test witliiii 
one mtn. 



) 0,2,5 Place clamp or hook on the free end of the tape 
specimen, ensuring that the clamp or hook extends completely 
across the width of the specimen and is aligi*ied to niiiforinly 
distribute the load. 

10.2.6 Vlace the test assembly in the teat sUind so diat the 
free end of the test specimen is vertical, ensiu'jog tlint no peel 
forces act on ihc specimen. 

10.2.7 Apply the 1.000 g mass to the cliimp or hook gently 
so as to cause no shear impact force on tiie tope specimen. 
Kecord the time elaspc in which the tape specimen has 
separated completely fix>m the test panel (see Fig. i). 

10.3 Procediues B, C, and D — Conduct these tests as 
described in 10.2, except the test panel shall be covered with 
fiberboard as described in 10. 1. 

10.4 nmnediav B: 

10.4. J Clean, as described in 10.2.1, a feet panel described 
in 5.3.1. 

10-4.2 Apply one end of the specimen ^ about 100 mm [4 in.] 
in length, adhesive side down, to the longitudiufll surface of the 
lest panel. The tape must be at a true right angle to tlvs. bent 
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FIG. 1 Sketch of Typieet Shear Adh&slons Tester for Procedures 
B, C, and D. (For Procedures A and H, substitutd steeJ panel 
instead of liberfooard.) 
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edge of Ibe pimd. AlJow the remaining 200 mm [8 in.) to 
extend over ajiri beyond tlie b&rid edge of Qiti prtnd. 

10.4.3 Usiug a squai^e, cut across, and througli the width of 
the tape specimen 75 nun [3 in.] bacic fiom the front of bend in 
the horizontal plane of the test parjel SUirace. 

10.4.4 Roll twice, oncse in each lengthwise dhiection using 
the rubber covered steel mller dcseiibcd in 5.4. 

10.4.5 Place the clamp or hook on Uie Iree end of the 
Specimen, ensuring that it extends completely across the width 
of the 5i>ecinien» ajid is aligned lo distribute \hc load uniformly, 

10.4.6 f'lace the test a.<;5embly in Che test stfttxl «o Cbal Ihc 
pJincl is horizontaly tape side ap, and the free end of the test 
specimeji is vetticfil. Apply the 4.5-kg [iO-lb] mass to the 
clamp or hook gently so as to cause no impact force on the 
Specimen (ece Vi^. 2). 

10.4.7 At the end of 48 h under loa^, cA^niine the specimen 
for evidence of slippage. Merwure any (;lipj>a£e tbftl tias 
occurred to tt^e nearest I ram [Vnj. in.]. 

10.5 i^mcedure F rmd G — C?ondnci these lesis £i3 described 
in 10.4, except the test panels shall be covered with fiberboaid 

descriJxd in 10. 1. 

10.6 t^it>cedure H: 

10.6. L Prepare test specimens as described in 10,2.1-10.2.5. 

10,6-2 Place ll>e test scand, with specimen in place, in an 
oven mt^mtaiucd at 50**C [120^F]. 

1 U,6.3 Allow to condition al 50°C [120°F!, for ten min, then 
apply 1000-g ma.s.s to the clamp or hook gently so as to eaitse 
no shear impiicl force oc the tape specimen. "R.ecord tlae time 
elapse in winch the tftpe specimen has completely separated 
from the test panel . 

II. Calcuhfillon 

11.1 AcofffMnce Swripling: 

11-1.1 Pmcedures A, B, D, and N—To detennine ihc test 
jiesultB for each roll of lapo, convert each of the test results 
(time to failure) to its comdiou or natural logarithm. Obtain the 
arithmetic mean of all logarichm.s and then convert hack to time 




HooS or Clump 



Mass 



FIG. 2 st<Bich of Typical Shear Adhesion Ttester for Procedure E. 
(For ProcBdurBa F and G, substitute a f rberboard surface.) 
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by obtaining ihe appropriate antilogarldim. This e.ives the rest 
results for the roll of tape under con.^ideradon in die sampling 
plat». 

11,1.2 Procedures £. F and G — II is common to interpret 
the resulte of tliese te.si methods as passing or f^iilitig a pmscl 
acceptance criterion. 

11.2 Other Purposes — Convert die test results (time to 
failure) fiiom each apecirneii to its common or natural loga- 
ridun. Conduct an analysis of the logarithm of tlie data lo 
determine Qie desired descriptive or comparative statistics, 'fhe 
resulting meaos and coulidejioc intervals may be converted 
back to the original time unite by phtahiing the appropriate 
anlilogarithm. Use of the Wcibull distribution is an acceptable 
alternative. Some computer programs for data tinalysis allow 
the use of right-censored data. These censor'ed data may have 
a time lo iciTnination rather than a time to failure. 

12. fteport 

12.1 Report the following information: 

12.1.1 ^Statement including which test procedure was used 
and indicating any deviation from the procedure as written, 

12.1.2 Identify source of each roll, 

12.1.3 For Procedm^ A, B. C, I>, and H die time for the 
tape to separate completely from the panel. For Procedures B> 
F» and G the amount of slippage in mm j'tn.l to the nefiiest mm 
[Vm in.], 

12.1.4 Dwell time, if other than one min, 

12*1.5 Test Specimen size for Procedures A, B, C, D, and H 
if other tiian 12 by 12 mm [0.5 by 0.5 in.]. Width of specimen 
for Procedures E, F, and G if other than 12 mm fO.5 jn,]» 

12.1.6 Conditioning if odier than 23%: 173.4^F1 or 50% 
RPI, 

12.1.7 Ibsl temperatures for Procedures A, B, C, D, and O 
rf other dian 23''C [73.'1*'FJ and test temperature for Procedure 
H, if other than SO^J [I'ZO'VJ. 

12.1.8 Mode of Failure - Coheaian (Coheaive strength, 
internal bond) — The ability of the adhesive to resist splitting. 
Good cohesion is necessary for clean removal. Adhesion is a 
bond produced between a pressure-sensitive cape adhesive and 
a surface for Procedures A, B> C, and H; and, 

12.1.9 Fibcrboard subsUratc, if Proccduix D is used. 

13. Prcdslo)» aod Jtlfis 

13,1 Procedurr-a A, D. C cuid D — RcpcatabDity (within 
laboratory variability) infonnation is available frotn one labo- 
fUlory; several types of tape were evaluated using time to 
failure In minutes converted to tmroral logaiithm for analysis. 
Examples of averages and with-in-roll standard deviations 
(including test error) are fiti follows: 



Teipa 


X 




WilJiin Ron 


A 


0.7*1 


B24Q 




B 




SBU5 


0.23 


C 


2.43 


in 


0.27 


0 


8.50 


865 


OAS 


e 




395 


0.82 



13,1 .1 The ivmaining components of variance are expected 
(X5 be similar to those for Pi-oceditre H. The between roll 
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standand deviation and the re$kl\)Ol (jnclvciing VviUiin roll) 
stiindHrti deviations will vary, depending on the tape v/{y& and 
the manijfaciuver. 

13.1.2 Procedures E, mid G — ^No scateiTient is made about 
the pjtcisiou of Iht; pivccdiurcs since results mei-ely state 
whetlier there is conformance to specilied crilwift Ibr success. 

13.1.3 Procedure H- An mtBrtat>oratory evaluation of two 
types of pressuifr-serisitive inpcs by three kboratorics has been 
conducted foi* Procedure H. The resxiUa are available.^ Il is 
based on an evaluation using lognonnaJ distribution; tlie tiniea 
to failtare tii tninutes v/ct& converted to Ihcir natural (base e) 
logarithms for analysis. 'I'he tapes testisd in Uiis study had a 
grntid niean of L2, whieh converts to 3.3 min. The components 
of die variajice foi' the followijig factors v^crc csliraatcd: 
bclwccD operator in a laboratoiy, between roils of mpe> ajid 
residual (including ttsl error and within roll variation). 



13.iJ.l A siininiaiy of the pooled .standard deviation is 
fbflows: 



b9tv>ieen teRteis 
Betv/esn rotfs 
Residua) 



0.4G 
0JPA7 
0.105 
0.411 



" ^juppcTting dniQ nr? □vm]Rt>le from ASTM HcadQUOXtcrB. Rcquost Rk: D-lO- 
1002. Repot't 2. 



13.1.3.2 Tlie.se components may be combined in several 
ways 10 obtain Ihc dcsured repeatability (widiin laboratory) and 
reproducibility (betv/ecu laboratory) cstimalcs of precision. 
One company reports tliat, with care, the txstweeu laboraCOi^ 
standard deviation and the residual (including within roll) 
standard deviation may bt higher or lower than repotted here, 
depending on die tape type and manufacturer. 

13.2 Bia^ — ^No measurement of bias is po.ssible with diia 
test method because a a accepted rcfcrcnee or refbrcc value is 
not available. 

14 Keywords 

14.1 filament-reinforced tape; pressurc-scnitiliYe tape; shear 
adhesion 
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